Ectopic eruption of teeth is a rare phenomenon although there have been reports of teeth in the nasal septum, mandibular condyle, and maxillary sinus. This impaction can present itself in a variety of ways such as chronic or recurrent sinusitis, sepsis, and facial numbness and can also be asymptomatic. The aim of this study was to describe, by means of research literature and by a case report, the characteristics and occurrence of ectopic eruption in the maxillary sinus. We have analyzed and compared clinical cases of ectopic teeth in the maxillary sinus with a search on PubMed utilizing keywords such as "ectopic," "teeth," "sinus," "maxillary," and Boolean operators "or" and "and" up until 2016. Fifty-one cases were found, of which 53% were female. The age ranged between 3 and 72 years, with an average age of 28.36 years. The higher prevalence of ectopic teeth is the 3 rd molars. Ten of these teeth are associated with a dentigerous cyst, 1 by an osteoma, and 2 by soft tissue. Standard treatment for an ectopic tooth is extraction, but for other patients, treatment of choice in asymptomatic ectopic tooth cases is continued observation. Ectopic teeth tend to form a cyst or tumor if not managed.
Introduction
Tooth eruption is a process whereby the forming tooth migrates from its intraosseous location in the jaw to its functional position within the oral cavity. [1] The correct development of teething, the right place at the right time, involves many interacting cellular and molecular processes: [2] a complicated multistep interaction between the oral epithelium and the underlying mesenchymal tissue. [3] Before permanent teeth erupt into the oral cavity, they move through the bone along their "path of eruption." [4] In certain cases, the process of eruption presents variations, which entails the development of an ectopic tooth. The etiology behind this event is considered multifactorial.
Suggested etiology includes developmental disturbances such as cleft palate, trauma, rhinogenic or odontogenic infection, genetic factors, and crowding or dentigerous cysts surrounding impacted tooth. [5] Ectopic teeth occur in a wide variety of sites. Those that have been reported include the mandibular condyle, coronoid process, orbit, palate, nasal cavity, and the maxillary antrum. [6, 7] Ectopic tooth eruption in a nondental area is a rare entity, whereas in dental localization, it is most common. Occasionally, a tooth may erupt in the maxillary sinus. This condition can be asymptomatic or not. Some authors report nasal obstruction, facial fullness, headache, and hyposmia. In some cases, such teeth are often discovered serendipitously on radiographs of the skull or teeth [3] and present themselves with local sinonasal symptoms attributed to chronic sinusitis. [8] [9] The aim of this study was to describe, by means of bibliography research and by a case report, the presentation characteristics and occurrence of ectopic eruption in the maxillary sinus.
Case Report
In June 2016, a 37-year-old woman attended an otolaryngologist for a routine checkup. She had no previous history of trauma, dental treatment, infection, and no evidence of developmental disorders. She reported chronic nasal obstruction and moderate bilateral rhinorrhea. She was initially subjected to nasal endoscopy; following this, a marked septal deviation was found that did not report pathologic secretion in both nasal cavities. The nasopharynx was found to be normal. The inspection of the oral cavity showed the absence of the left maxillary third molar. The patient had always been aware of this situation and reported that she had never undergone dental extraction . We decided to refer the patient to a cone-beam computed tomography (CBCT) of the maxillary sinus (Galileos GAX9, Sirona Dental Systems GmbH, Bensheim, Germany), and images were analyzed by Sidexis XG software (Sirona X-ray Imaging Next-Generation System, Sirona Dental Systems GmbH, Bensheim, Germany). An ectopic molar in the left maxillary sinus over the first molar, fully formed and surrounded by bone tissue [Figures 1 and 2 ] could be seen on the CBCT. The crown-root position is reversed. While on the right side, the third molar is present, the left molar is absent. We observed a slight maxillary sinus mucosal thickening. The patient being asymptomatic and the tooth being merged to a more defined bone structure and deeply rooted, we decide not to proceed with surgery, but we opted for radiology follow-up. We also recommended prolonged nasal decongestion treatment for nasal obstruction and mild chronic rhinosinusitis.
Results
The results of the literature review are reported in Table 1 .
Discussion
The tooth formation occurs in the 6 th -week intrauterine with interaction between the oral epithelium and mesenchymal tissue. Normally ectopic eruption rarely happens in positions such as nasal septum, in coronoid processes, in the palate, in condyle, and finally, in the maxillary sinus due to difficulty for abnormal interaction of tissues during development. The higher prevalence of ectopic teeth is found in the third molar and the canines, teeth that normally take more time to erupt. [1] [2] [3] [4] In this review, 51 patients were observed, with higher prevalence of ectopic teeth in the third molars, 21 cases, followed by molars unspecified. The lowest prevalence of ectopic teeth is found in the 1st molar, [10] the 2 nd premolar, [10] and the 1 st incisor, [11] presents only once in each case. Eleven of these teeth are associated with a dentigerous cyst, [8, [11] [12] [13] [14] [15] [16] 1 by an osteoma, [17] and 2 by soft tissue. [16, 18] Factors that may favor the formation of ectopic teeth can be embryological, genetic and other origin factors, such as underdeveloped maxilla premature loss of deciduous or primary teeth, and mouth breathers, as for this type of breathing, maxilla can be narrowed, factors that may favor the formation of ectopic teeth can be embryological, genetic and others, such as underdeveloped maxillary, premature loss of deciduous or primary teeth, and mouth breathers. Also systemic factors, such as osteoporosis, or metabolic disorders, such as rickets, patients suffering from Down syndrome, favor bad teeth or dental ectopic position. [2, 4, 5] The position of ectopic crown/root teeth is that of a normal tooth, in only 1 patient, [19] the molar's shape is inverted compared to normality. Based on the data, we collected that this case is the second in medical literature which is characterized by an inverted intermaxillary molar position. Our case report is the 52 nd case in literature of an ectopic tooth in the maxillary sinus.
The structure is morphologically identical to normal teeth, and the only case that reports an abnormality of structure is in the case of Lai et al. [19] Compared to the position in maxillary sinus, 19 cases were on the right and 18 on the left. They occupied different areas of the sinus: antrum, floor, roof, orbital floor, superomedial and anterosuperior aspects, and posterior and anterolateral walls. We described the 19 th case of ectopic moral located in the left maxillary sinus near the alveolar process of the maxilla.
The ectopic teeth may or may not have symptoms. In this review, only 4 did not report symptoms. [13, 19, 33] The majority of patients presented sinusitis or purulent rhinorrhea that could not be treated with antibiotic prophylaxis. In addition to sinusitis, patients often report swelling, pain, and headache. We find cases with hypoesthesia of infraorbital nerve, facial fullness, epiphora, and hemoptysis. With regard to possible infections, there are reported cases of oroantral fistulas and purulent discharge. In the case presented by us, the patient showed only nasal obstruction and mild rhinorrhea (on the right side as on the left), which we believe are attributed to a deviated septum (meanwhile, we consider our case to be a rare asymptomatic condition). The imaging revealed a moderate thickening of the bilateral maxillary sinus mucosa layer.
Whenever an ectopic tooth is found by an orthopantomography, a computed tomography is considered fundamental before treating.
Ectopic teeth tend to form a cyst or tumor if not managed.
For choice of treatment, the removal of the foreign body is performed in 84% of cases. The choice to not intervene with surgical treatment is mainly for asymptomatic patients, preferring periodic checks every 6-8 months. [13, 19, 26, 33] In agreement with the patient, observation only was the preferred treatment and the tooth was left untouched.
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